We studied the efficacy of 2 germinal center HGAL and LMO2, in 
Lymphomas derived from small B cells are a heterogeneous group with a spectrum of overlapping morphologic and immunophenotypic characteristics. Their similarity to stages of normal B-cell differentiation has provided the basic tenet for their classification. 1 Gene expression profiling studies have substantiated the use of a cell of origin-based classification for B-cell lymphomas and, in some cases, furnished novel biomarkers related to specific lymphoma subtypes. [2] [3] [4] However, additional immunophenotypic and molecular markers are needed for the diagnosis of lymphomas derived from small B cells, particularly in extranodal sites, where lack of architectural landmarks typical of nodal lymphomas and the overlap with nonhematopoietic tumors and reactive conditions further complicate their diagnosis. The availability of reliable markers for specific subtypes of lymphomas derived from small B cells would improve the accuracy of diagnosis and, consequently, lead to more appropriate clinical management of patients.
We previously characterized the protein expression profiles of two markers, Human Germinal center-Associated Lymphoma (HGAL; also known as GCET2) and LIM-Only transcription factor 2 (LMO2), both of which were initially identified from gene expression profiling data as markers of germinal center (GC) B cells. 2, [5] [6] [7] [8] By using monoclonal antibodies that we had generated, we found their expression to be highly specific for normal GC B cells and subsets of GC B cell-derived lymphomas. 7, 8 In previous studies, we also demonstrated the prognostic usefulness of HGAL protein Upon completion of this activity you will be able to:
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expression in classical Hodgkin lymphoma 9, 10 and that of LMO2 protein expression in diffuse large B-cell lymphoma. 11 In addition, we recently showed that HGAL is a particularly sensitive marker of follicular lymphoma (FL), and, in contrast with other GC markers such as CD10 and BCL6, its expression is reliably retained in the interfollicular and diffuse components of FL infiltrates. 12 Thus, HGAL protein expression is helpful to establish a diagnosis of FL, even when variant morphologic and immunoarchitectural patterns are encountered. We undertook the current study to validate the usefulness of HGAL and LMO2 in comparison with CD10, BCL6, and BCL2 in the diagnosis of lymphomas derived from small B cells, particularly those involving extranodal sites including the bone marrow. In non-bone marrow tissue biopsy specimens, we specifically focused on the diagnostic spectrum spanning FL and marginal zone lymphoma (MZL) occurring in nodal, extranodal, and splenic sites, as we had reported our findings in other subtypes of B-cell lymphomas in previous studies. 7, 8, 12, 13 In the bone marrow, we conducted an extensive survey of all lymphomas derived from small B cells because the usefulness of HGAL and LMO2 in bone marrow lymphoid infiltrates had not been previously investigated.
Materials and Methods

Case Selection
A total of 312 biopsy cases from the Department of Pathology tissue archive at Stanford University Medical Center, Stanford, CA, between 1998 and 2009, comprise this study. Institutional review board approval was obtained for these studies.
Inclusion criteria consisted of the availability of tissue on which the initial diagnosis was established and the availability of paraffin blocks or sufficient numbers of unstained slides for additional immunohistochemical analysis. Non-bone marrow tissue biopsy specimens with a diagnosis of lymphomas derived from small B cells were further selected by morphologic assessment of H&E-stained sections to identify those that elicited a differential diagnosis of FL vs MZL: these cases contained a primarily diffuse lymphoid infiltrate or a nodular pattern with monocytoid morphologic features that raised the differential diagnosis of FL with marginal zone differentiation or an MZL with colonization of follicles. Cases with a straightforward diagnosis of FL or MZL or an original diagnosis of mantle cell lymphoma (MCL), small lymphocytic lymphoma/chronic lymphocytic leukemia (SLL/ CLL), or lymphoplasmacytic lymphoma (LPL) were eliminated (because these were evaluated in prior studies). 7 By using these selection criteria, we identified 52 tissue biopsy cases; none of these overlapped with our previously published work. 7, 8, 12, 13 The majority of these cases were seen in consultation by members of the Stanford Department of Pathology, and a final diagnosis was established by consensus pathology review among 3 hematopathologists (S.F.Y., R.A.W., and Y.N.). Existing unstained sections were used for additional immunohistologic studies.
A total of 260 bone marrow core biopsy cases were also included and consisted of cases classified as FL (n = 105); MZL (n = 21); CLL (n = 25); MCL (n = 20); LPL (n = 30); low-grade B-cell lymphoma, not further classified (n = 32); atypical lymphoid aggregates (n = 9); and reactive lymphoid aggregates (n = 18). Unilateral and bilateral bone marrow biopsy specimens were evaluated. Only 1 biopsy specimen was used in the study if both specimens contained lymphoid aggregates. Flow cytometric data were available for 113 cases. Two pathologists (S.F.Y. and Y.N.) reviewed and confirmed the original diagnoses. A diagnosis of low-grade B-cell lymphoma, not further classified was used if further subclassification was not possible with available immunophenotypic or molecular ancillary studies at the time of diagnosis. The designation of atypical lymphoid infiltrate was used if cases did not fulfill the criteria for consideration as a malignant infiltrate, including the lack of a monotonous population, large size, or paratrabecular location. 14 The majority of the bone marrow cases had available paraffin blocks, and freshly cut slides were used for immunohistochemical analysis.
Immunohistologic Studies
Immunohistochemical studies were performed on 4-μm-thick, formalin-fixed, paraffin-embedded whole tissue sections using automated stainers. Primary antibodies to lymphocyte markers, including CD20, CD5, CD3, CD10, BCL6, HGAL, LMO2, and BCL2, were applied, and a detection system using 3,3'-diaminobenzidine was used. All primary antibodies, sources, retrieval conditions, and reagents used for immunohistochemical analysis of markers that were the focus of this study are detailed in ❚Table 1❚. Interpretation of CD10, BCL6, HGAL, and LMO2 stains was performed in comparison with CD20 (pan-B-cell marker) and CD3 or CD5 (pan-T-cell markers). Staining for CD21 was performed on a subset of bone marrow core biopsy specimens. The results of other ancillary tests performed at the time of diagnosis to aid in subclassification (such as CD43, BCL1, κ, λ, Ki-67, CD30, polymerase chain reaction, fluorescence in situ hybridization analyses) are not presented in the tables because they were not the main focus of the current study and were not performed in all cases.
Statistical Analysis
To assess the statistical significance of pairwise associations between categorical variables (including the association between the immunohistochemical staining patterns of 2 antibodies and the association of clinical diagnosis with staining pattern), a 2 × 2 contingency table was created, and the Pearson χ 2 test was performed.
Results
Histologic and Immunophenotypic Findings in Non-Bone Marrow Biopsy Specimens
Of 52 non-bone marrow tissue biopsy cases, 21 involved lymph nodes, 18 were in extranodal sites, and 13 were splenic lymphomas. Other characteristic features, including anatomic site and the pattern and extent of the lymphoid infiltrate, are summarized in ❚Table 2❚. The majority of cases occurring in lymph nodes showed a nodular growth pattern (12/21 [57%]), although a significant number (6/21 [29%]) showed a mixed growth pattern with nodular and diffuse areas. A purely diffuse infiltrate was relatively rare (3/21 [14%]). In extranodal sites such as the jejunum, a diffuse or interstitial infiltrate was the most typical pattern ❚Image 1A❚, ❚Image 1B❚, and ❚Image 1C❚. Cases in which a mixed nodular and diffuse growth pattern was observed raised the differential diagnosis of an FL with diffuse areas or an MZL colonizing residual lymph node follicles ❚Image 1D❚ and ❚Image 1E❚. Cytologic features were not always reliable in the distinction between FL and MZL because cleaved cells typical of low-grade FL were not always present. Similarly, although monocytoid or plasmacytoid features were helpful when present, the majority of cases that demonstrated a mixed growth pattern, particularly in extranodal sites, did not exhibit distinctive cytologic features that enabled the separation of FL from MZL. For example, 2 cases of FL showed completely diffuse architecture in lymph nodes ❚Image 1G❚, whereas another case of FL demonstrated lymphoepithelial lesions and significant variation in cell size of the neoplastic infiltrate, which are typically seen in extranodal MZL ❚Image 1H❚ and ❚Image 1I❚. These examples underscored the difficulty in separating FL from MZL by morphologic features alone.
Next, we applied a panel of immunohistologic markers that included CD10, BCL6, BCL2, HGAL, and LMO2 and used the immunophenotypic information to further subclassify the 52 cases in this cohort ❚Table 3❚. Cases were classified as FL if 1 or more GC markers (CD10, BCL6, HGAL, and LMO2) were expressed in lymphoma cells and correlated with morphologic and other immunohistologic parameters such as the presence of cleaved cell morphologic features and association with follicular dendritic cell (FDC) meshworks (as assessed by CD21), which are typically seen in FL. A case of FL involving a lymph node that showed a purely diffuse pattern and expressed all GC B cell-associated markers is illustrated in ❚Image 2❚. In contrast, an example of an 
❚Image 1❚ Histologic features of follicular and marginal zone lymphomas. A-C, Follicular lymphoma involving the jejunum shows a diffuse infiltrate (A, H&E, ×40; B, H&E, ×40; and C, H&E, ×100). D-F, Marginal zone lymphoma showing a nodular growth pattern and colonization of follicles (D, H&E, ×40; E, H&E, ×40; F, H&E, ×100). G, Diffuse follicle center lymphoma involving a lymph node and showing marginal zone differentiation (H&E, ×40; inset, H&E, ×100). H-I, Follicular lymphoma involving the parotid shows lymphoepithelial lesions and plasmacytoid differentiation (H, H&E, ×40; I, H&E, ×200). ❚Image 2❚ Histologic and immunohistologic features of a diffuse follicular lymphoma. A case of follicular lymphoma involving a lymph node shows a purely diffuse growth pattern (A, H&E, ×40; inset, H&E, ×100), lack of CD21+ follicular dendritic cell meshworks (B, ×100), and expression of all 4 germinal center B cell-associated markers (C, CD10, ×400; D, BCL6, ×400; E, HGAL, ×400; and F, LMO2, ×400) tested in this study. All 13 cases involving the spleen showed predominantly nodular architecture, although there was discernible red pulp involvement in all cases. Immunohistologic studies showed the expression of CD10, HGAL, and LMO2 in 3 cases, which were classified as FL; BCL6 was uniformly absent in all
❚Image 3❚ Histologic and immunohistologic features of a nodular marginal zone lymphoma. A case of marginal zone lymphoma involving the gastrointestinal tract shows a nodular growth pattern with colonization of follicles (A, H&E, ×40; B, H&E, ×100; and C, H&E, ×200), expression of CD20 (D, ×200) without coexpression of CD5 (E, ×200) or CD43 (F, ×200), residual germinal centers highlighted by CD21 staining (G, ×200), and lack of expression of germinal center B cell-associated markers HGAL (H, ×200) and LMO2 (I, ×200).
showed a diffuse interstitial pattern and 2 others showed a mixed pattern.
The immunohistologic results for the bone marrow core biopsy cases are summarized in ❚Table 5❚. In the bone marrow cohort, we did not classify the cases based on immunohistologic results. Instead, we surveyed the expression of GC B-cell markers in cases with an already established diagnosis. These diagnoses were established by history of nodal or extranodal disease and the results of flow cytometric or molecular ancillary studies, all of which were reviewed and confirmed during case selection. The majority of the cases were from patients with other sites of disease that concurrently involved the bone marrow.
Among bone marrow FL infiltrates, GC B-cell markers were found to be positive in the following proportions of cases, whereas the majority (12/13 [92%]) showed staining for BCL2 ❚Image 4❚.
Histologic and Immunophenotypic Findings in Bone Marrow Biopsy Specimens
Histologic features of the lymphoid infiltrates in 260 bone marrow biopsy cases are summarized in ❚Table 4❚. FL typically manifested as paratrabecular infiltrates, whereas MZL, MCL, CLL/SLL, and LPL typically showed diffuse or mixed patterns. The cases designated as lymphomas derived from small B cells, not further classified, also showed a diffuse or mixed pattern, but other cytomorphologic features were not helpful in further subclassification. Among the cases that showed atypical lymphoid aggregates, 3 were paratrabecular and 3 nonparatrabecular aggregates, whereas 1 case
❚Image 4❚ Histologic and immunohistologic comparison between follicular and marginal zone lymphomas involving the spleen. Typical examples of follicular lymphoma involving the spleen (A, H&E, ×100; B, CD21, ×100; C, CD10, ×100; D, HGAL, ×100; and E, LMO2, ×100) and splenic marginal zone lymphoma (F, H&E, ×100; G, CD23, ×100; H, CD10, ×100; I, HGAL, ×100; and J, LMO2, ×100) show predominantly white pulp expansion with a nodular growth pattern of the neoplastic infiltrates. The splenic marginal zone lymphoma shows an expansion of the marginal zones, although the architectural differences may be subtle; the follicular lymphoma shows retention of CD21+ follicular dendritic cell meshworks and expression of germinal center B cell-associated markers CD10 and HGAL, whereas expression of these markers is absent in the splenic marginal zone lymphoma. LMO2 was absent in both cases. show overlapping features. 18, 19 FL characteristically exhibits a follicular or follicular and diffuse pattern, composed of a mixture of centrocytes and centroblasts, with neoplastic cells occupying the follicles and the interfollicular areas. Specific markers of GC B-cell derivation are often positive and help to distinguish FL from other low-grade B-cell lymphomas. In addition, the aberrant expression of BCL2 within follicles, due to the t(14;18) translocation, helps distinguish neoplastic FL infiltrates from reactive follicular hyperplasia. 20 FL can partially or completely lack its characteristic nodular architecture and can show marginal zone differentiation, thereby mimicking MZL.
On the other hand, MZL can manifest in a nodular pattern by colonizing reactive follicles, especially in extranodal sites, and impart an appearance that is considered typical of FL. Morphologic features of MZL often vary according to the site of involvement; in mucosal sites, extranodal MZL of mucosa-associated lymphoid tissue (MALT-type) usually shows marginal zone expansion with monocytoid cells, plasmacytoid differentiation, and lymphoepithelial lesions. In contrast, nodal MZL can manifest with nodular, diffuse, interfollicular, and, rarely, perifollicular patterns. 13 Although the diagnosis of FL can be aided by immunophenotypic studies (flow cytometric or immunohistochemical analysis) for GC B-cell markers, MZL has no specific immunophenotypic marker that is used in routine practice. In addition, although GC B-cell markers and BCL2 are helpful in FL diagnosis, they are not positive in all cases and are often down-regulated in interfollicular and diffuse components and higher grades of disease. 12, 18, 21 Among the 21 nodal cases in our study, 19 showed an at least partially diffuse pattern, monocytoid differentiation, or prominent interfollicular expansion. HGAL and LMO2 staining exhibited very high sensitivity for detecting FL in nodal sites compared with CD10 and BCL6. We also compared this cohort of nodal cases with our previously published series of nodal MZL in which none of the 51 cases showed staining for HGAL or LMO2. 13 These results indicated that HGAL and LMO2 are excellent markers for the separation of MZL from FL and, in the setting of nodal disease, outperform CD10 and BCL6. In this context, both markers should be considered in immunohistologic panels used for the routine diagnosis of low-grade B-cell lymphomas or used as additional markers when CD10 and BCL6 are not expressed.
The separation of MZL from FL in extranodal sites such as the gastrointestinal (GI) tract is also problematic. Although MZL commonly affects extranodal sites, 22 FL can also occur in those sites, including the GI tract, most commonly the duodenum. 23 Both lymphomas typically show nodular infiltrates, and although lymphoepithelial lesions are more commonly seen in MZL, they are not pathognomonic of MZL and may also be seen in FL and other B-cell lymphomas. 24, 25 as compared with HGAL (60/102 [58.8%]; χ 2 = 2.4; P = .12). There was a significant positive association between CD10 and HGAL expression with 40 (67%) of 60 HGAL+ cases expressing CD10, in contrast with only 7 (18%) of 40 HGALcases (χ 2 = 21.4; P = 3.8e-6).
In addition, there was a positive association between CD10 expression and the presence of CD21+ FDC meshworks, with 12 (86%) of 14 CD21+ cases expressing CD10, in contrast with only 28 (50%) of 56 CD21-cases (χ 2 = 5.8; P = .02). HGAL expression and the presence of CD21+ FDC meshworks showed a trend for a positive association, with 11 (25%) of 44 HGAL+ cases expressing CD21+ FDCs compared with only 2 (8%) of 25 HGAL-cases showing CD21+ FDC staining; this association did not reach statistical significance (χ 2 = 3.0; P = .08). Overall, CD10 and HGAL expression showed the strongest positive pairwise association.
GC B-cell markers were uniformly absent in cases classified as MZL, CLL/SLL, MCL, and LPL. It is interesting that 2 cases previously diagnosed as low-grade B-cell lymphoma, not further classified showed staining for BCL6 and HGAL, indicating the follicle center derivation of those lymphomas. These lymphomas were not worked up by immunohistochemical analysis at the time of the original diagnosis and were not further subclassified at that time.
Discussion
The overlapping spectrum of morphologic and immunophenotypic features necessitates the search for reliable markers in the diagnosis of lymphomas derived from small B cells. Recently, we showed that 2 newly characterized GC B-cell markers, HGAL and LMO2, were excellent adjuncts in the diagnosis of FL and that HGAL, in particular, showed superior sensitivity in the detection of the interfollicular and diffuse components of FL. 12 In the current study, we validated the use of HGAL and LMO2 in clinical cases of lymphomas derived from small B cells. In non-bone marrow sites, we focused on cases that showed borderline features between FL and MZL. In the bone marrow, we addressed the efficacy of HGAL and LMO2 staining in comparison with other GC B-cell markers that are routinely used to subclassify lymphoid infiltrates involving the marrow. We found that HGAL and LMO2 staining enhanced the ability of diagnosing FL in nonbone marrow sites; however, similar to CD10 and BCL6, the expression of these markers was significantly down-regulated in bone marrow infiltrates.
FL and MZL are 2 common types of B-cell lymphomas that differ in their cells of origin (GC vs post-GC B cells) and clinical course. [15] [16] [17] In typical cases, FL can be distinguished from MZL based on morphologic features and immunophenotype; however, a considerable number of cases Among the 13 splenic cases in our study cohort, all showed a nodular pattern with white and red pulp infiltration by atypical lymphocytes. In 10 cases, there was a lack of expression of all GC B-cell markers, whereas 3 cases showed the expression of 1 or more of the markers: CD10, 3 of 3; HGAL, 2 of 3; and LMO2, 2 of 3. It is interesting that all splenic cases lacked staining for BCL6. CD10 is reported to be frequently down-regulated in the spleen, 35 as is BCL6. 21 In the small numbers of splenic cases involved by FL in our series, we found that CD10 was the most sensitive marker for FL, followed by HGAL and LMO2.
Overall, BCL2 staining was positive in a significant number of FLs and MZLs, and, therefore, its usefulness in distinguishing the 2 was limited except when architectural features were clear-cut and the aberrant expression of BCL2 in follicles was detected.
FL is typically disseminated at the time of diagnosis and involves the bone marrow in 40% to 70% of cases. 1 Extranodal and nodal MZL involve the bone marrow to a lesser extent, although splenic MZL frequently involves the marrow. 1 Histologic subtyping of lymphoid infiltrates in bone marrow biopsy specimens is critical in staging the disease in patients with an established diagnosis of lymphoma and in the initial diagnosis of lymphoma involving the bone marrow. Although characteristic patterns of bone marrow involvement (paratrabecular, nonparatrabecular, interstitial, and diffuse) are recognized, these patterns may occur in combination and are not specific for a particular subtype of lymphoma. Lymphoid aggregates of FL tend to manifest in a paratrabecular location; however, MZL, CLL/SLL, MCL, and LPL can also manifest with lymphoid aggregates in a predominantly paratrabecular pattern.
The efficacy of CD10 and BCL6 in the diagnosis of FL infiltrates in the bone marrow is well recognized to be limited. 36 Given the effectiveness of HGAL and LMO2 as sensitive and specific markers for FL diagnosis in nodal and extranodal sites, we addressed whether their usefulness would extend to lymphoid infiltrates in the bone marrow. In our cohort of cases, CD10 marked lymphoid aggregates in 48 (47.1%) of 102 FL cases, similar to our previous studies. 36 In addition, CD10 was positive in 1 (6%) of 17 reactive infiltrates and none of the atypical lymphoid infiltrates in our series. Flow cytometric results were available for 10 FL cases, of which 6 (60%) were positive for CD10 by flow cytometry compared with 4 (44%) of 9 by immunohistochemical analysis. All other subtypes of lymphomas lacked CD10 expression. HGAL was slightly more frequently expressed in bone marrow cases involved by FL compared with CD10: it was positive in 60 (58.8%) of 102 FL cases. In addition, there was a statistically significant positive association between the expression of CD10 and HGAL. It is interesting that HGAL expression was also detected in 2 (6%) of 32 cases designated In a study of primary GI lymphomas from Taiwan, CD10, BCL2, and BCL6 staining was positive in 62%, 77%, and 77% of cases, respectively, and these markers were therefore not helpful in a significant proportion of cases. 26 In the thyroid, FL and MZL typically show interfollicular expansion and lymphoepithelial lesions. 27 In addition, MZL of the thyroid tends to show prominent follicular colonization, which imparts a nodular appearance that mimics FL. 28 Rarely, CD10+ MZLs have been reported to occur in the thyroid. 27 FL occurs at a reasonably high frequency in the salivary glands and also shows some features that overlap with MZL at this site, such as the presence of myoepithelial sialadenitis, rarity of BCL2 gene rearrangement, and indolent clinical behavior. 29 Among the extranodal cases in our study, 10 cases lacked all 4 GC B-cell markers, in contrast with 7 others that showed the presence of 2 or more of these markers. Among these 7 cases, which were classified as FL, CD10 was the least sensitive, being expressed only in 2 (29%) cases compared with HGAL, LMO2, and BCL6, which were expressed in 7 (100%), 7 (100%), and 6 (86%) cases, respectively.
BCL2 was shown to be negative in testicular FL cases. 30 Because the expression of CD10 and BCL2 decreases with higher grade disease, 31 their absence does not exclude FL from diagnostic consideration. BCL6 is a useful marker in FL diagnosis and distinguishes FL from MZL; however, it is positive in subsets of T cells, 32 in contrast with HGAL, which stains only B cells. 7 Therefore, our findings and the specificity of HGAL and LMO2 support the addition of these markers to the immunohistologic panels used in the evaluation of lymphomas derived from small B cells occurring in extranodal sites.
Splenic FL can manifest morphologically in 2 forms: the first demonstrates abnormal architecture with at least focally nodular regions consisting of closely packed neoplastic follicles separated by minimal bands of red pulp; the second shows architectural preservation and is defined by the presence of only scattered neoplastic follicles and unremarkable red pulp. 33 FL involving the spleen can also show marginal zone differentiation. 34 Typically, splenic MZL shows infiltration of the white pulp by monocytoid cells in a marginal zone distribution with secondary involvement of the red pulp by neoplastic cells. Plasmacytoid differentiation may or may not be seen. However, because both FL and MZL involving the spleen frequently show a nodular architecture with variable degrees of red pulp involvement, their morphologic separation from each other can be challenging. Furthermore, immunophenotypic features also show significant overlap with FL and MZL of the spleen, with BCL2 reactivity and lack of CD43 (typically seen in extranodal and nodal MZL, but not in FL). Therefore, the separation of FL and MZL involving the spleen relies heavily on the usefulness of GC B-cell markers such as CD10 and BCL6.
as low-grade B-cell lymphoma at initial diagnosis; 1 of these cases also expressed CD10 as mentioned. Given the expression of CD10 and/or HGAL in these cases, it is likely that they represent involvement of the marrow by FL; a designation was not made at the time of initial diagnosis because the immunohistologic stains were not performed then. BCL6 and LMO2 were positive in very few cases of FL involving the bone marrow and were, therefore, not of diagnostic value in that setting.
We also studied the relationship of CD21+ FDCs in bone marrow biopsy specimens involved by FL. Although additional material to perform CD21 staining was available in only a subset of our cases, we found that there was a statistically significant association between the expression of CD10 and the presence of CD21+ FDC meshworks and a trend toward an association between HGAL and CD21. These results suggest the possibility that when FDC meshworks accompany FL infiltrates in the marrow, they are more likely to express GC B cell-derived markers such as CD10 and HGAL. We find it interesting that a parallel is seen in the interfollicular areas of lymph nodes involved by FL that lack FDC meshworks, where there is a similar down-regulation of GC B-cell markers such as CD10. 18 Although these findings suggest a close interaction between the microenvironment and the lymphoma cells, formal proof of this observation requires additional characterization of the FDC-derived microenvironment within and outside the bone marrow.
We have shown that HGAL and LMO2 are sensitive markers in FL diagnosis and should be considered in the routine workup of lymphomas derived from small B cells in nodal, extranodal, and splenic sites. In the bone marrow, although HGAL stained a slightly higher number of cases with FL infiltrates than did CD10, similar to CD10, it was down-regulated in a subset of cases. LMO2 and BCL6 were rarely positive and not efficacious in the context of lymphoid infiltrates in the bone marrow.
